Neural progenitor cells in most, if not all, systems generate different cell types according to a fixed birthorder. Studies in the Drosophila central nervous system now identify an expanding regulatory network underlying temporal diversification of very large neural lineages.
During development of the central nervous system (CNS), progenitors generate lineages by dividing asymmetrically, budding off daughters with a more limited proliferative potential. Daughters in turn will differentiate into neurons or glia. Studies in a number of animals, including mammals, have revealed that progenitors generate different cells at different developmental time-points [1, 2] . In the Drosophila melanogaster brain, some lineages are very large and complex, with 400 cells being generated from a single progenitor, which display tremendous cellular diversity [3] [4] [5] . This raises the question of how such progenitors change competence over time to make the correct cells at each time-point. In a recent issue of Current Biology, Ren et al. report the identification of novel mechanisms involved in temporal patterning of these lineages, finding that a cascade of transcription factors and RNA-binding proteins control the sequential generation of different neuronal cell fates [6] .
The Drosophila CNS develops from some 1,200 neural progenitors, denoted neuroblasts (NBs) in insects, generated during early-to mid-embryogenesis [7, 8] . After an initial phase of embryonic neurogenesis, generating lineages ranging in size from 2-40 cells, NBs are either removed by cell death or enter quiescence. During larval stages, surviving NBs leave quiescence and undergo a second round of neurogenesis during larval-pupal stages, which ultimately forms the adult fly CNS [9] . This second wave of neurogenesis adds some ten times more neurons to the CNS, presumably a necessity for the more complex behavioral and homeostatic functions of the adult insect CNS.
NBs, in both the embryo and larvae, divide asymmetrically, renewing themselves while budding off daughters with a more limited potential. Daughters display three different behaviors: directly differentiating (Type 0); dividing once to generate two neurons/glia (Type I); or dividing multiple times to generate multiple neurons/glia (Type II) [3] [4] [5] 10, 11] . While Type 0 and I behavior has been described for multiple NBs, Type II NBs constitute a small group of eight larval NBs, located medially in each brain lobe ( Figure 1 ). The daughters generated by Type II NBs are denoted intermediate neural progenitor cells (INPs). INPs divide asymmetrically 5 times, budding off daughters, denoted ganglion mother cells (GMCs), which divide once to generate two neurons/glia. Type II NBs represent a particularly interesting model because the combination of 40 NB divisions and 5 INP divisions combine to generate very large lineages, containing 400 cells. In addition to their large size, Type II lineages also display tremendous diversity with respect to neuronal subtypes [12] .
The programmed generation of different neural subtypes at different developmental time-points has been demonstrated to be under the control of temporal patterning cascades [1, 2, 13] . These were first described in embryonic NBs, but variant cascades have also been identified for larval NBs, including optic lobe NBs and Type II NBs [1, 13] . Intriguingly, in Type II NBs, separate temporal cascades have been identified for the NBs and the INPs [14] . Combined with asymmetric division of the GMC, this raises the possibility that all 400 cells in each Type II lineage may indeed represent unique subtypes. However, in spite of this progress, the complexity of Type II NB lineages with respect to cellular subtypes remains to be fully decoded. Their complexity furthermore suggests that a number of additional temporal cues must exist.
To address Type II temporal patterning and lineage complexity Ren et al. used recently developed genetic mapping techniques to first map out the neuronal diversity generated by two of the eight Type II NBs: DM1 and DL1 (Figure 1 ) [6] . Within these lineages, they find that different neuronal subtypes, generated at different time-points by different INPs, project axons and dendrites into distinct regions of the brain. Strikingly, these two lineages generate highly diverse neuronal subtypes, innervating a range of different brain regions.
Next, they used intersectional genetic tools to label Type II NBs, and isolated 100 NBs at four different developmental time-points, without co-purifying INPs and postmitotic cells. RNA sequencing of these isolated Type II NBs revealed 81 genes with a strong temporal gene expression profile. They selected a sub-group of genes for functional studies, based upon their expression profile and/ or their previously published involvement in temporal patterning. These include the transcription factors Chinmo, Castor and Seven-up (Svp), as well as the Imp and Syncrip (Syp) RNA-binding proteins [15] [16] [17] . By analysis of mutants, RNA-interference knock-down and use intersectional genetic tools to begin decoding the cellular subtype complexity in two Type II NBs: DM1 and DL1 [6] . They find evidence that most, if not all, of the 400 cells may in fact have unique identities. They furthermore use transcriptome analysis to begin unraveling the temporal patterning of Type II NBs, and find that opposing gradients of the two RNA-binding proteins Imp and Syp play key roles. Previous studies have revealed that separate temporal patterning also plays out along each INP sub-lineage, involving the transcription factors Dichaete (D), Grainy head (Grh) and Eyeless (Ey) [14] (brain images kindly provided by Tzumin Lee). misexpression, they delineate the regulatory interplay between these genes, as well as analyze their roles in neuronal subtype specification in the Type II lineages. This reveals an intricate interplay between these genes, where Svp triggers opposing gradients of Imp and Syp to move the Type II NBs through different competence windows, with accompanying differences in neuronal subtype specification (Figure 1) . The continued mapping of Type II NBs (DM1 and DL1 in this case), the identification of 81 genes with temporal expression profiles, and the elucidation of the genetic interplay between some of these both provide novel insight into temporal patterning in large neural lineages and sets the stage for future studies on this system.
In spite of the progress in decoding Type II NBs, in this and related studies, there are still several interesting and outstanding issues that justify further investigation. First, Ren et al. describe a genetic interplay between five genes, centered on generating opposing gradients of Imp and Syp. However, Type II NBs undergo some 40 divisions, all of which may indeed bud off an INP with distinct competence. How are these 40 windows programmed to be temporally unique? Second, recent studies have identified temporal patterning also along the INP sub-lineages [14] . Do the Imp and Syp gradients influence also the temporal patterning along each INP sub-lineage? Third, how many cell fates are really present in the Type II lineages; are all 400 cells unique? Fourth, a wealth of studies demonstrate that most if not all larval NBs are generated already in the embryo, and this presumably applies to Type II NBs as well. But what is their identity with regards to the embryonic NB map, what is their behavior like in the embryo, and how does embryonic spatial and temporal patterning influence their subsequent larval behavior? Finally, temporal patterning in Drosophila NBs, with the exception of Hh acting in a lineage paracrine manner [18] , is not known to involve extrinsic signals. It would be very interesting to learn if such cues do indeed exist, as they would help form a more apparent bridge between Drosophila NB biology and mammalian neurogenesis.
